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<Abstract> 

An In-Plane Switching (IPS) Liquid Crystal Display (LCD) device according to the present 
invention comprises a substrate, a plurality of gate lines and data lines arranged 
perpendicularly on the substrate and defining a pixel region, a plurality of thin film transitors 
disposed at intersections between the gate lines and data lines, at least one first electrode 
formed in the pixel region, and at least one second electrode formed of transparent metal and 
arranged parallel to the first electrode. The thin film transistors each comprise a gate 
electrode formed on top of the substrate, a gate insulation layer stacked on top of the gate 
electrode, a semiconductor layer formed on top of the gate insulation layer, a polycrystalline 
ohmic contact layer formed on top of the semiconductor layer, and a source electrode and a 
drain electrode formed of a layer of an alloy of transparent metal and non-transparent metal 
on top of the ohmic contact layer. 
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a M§ E A|^oi| 5rf} asm, ?H?gO| S^£R *||H£=gO| TiEtS Ha?fiS^ 9|S2A|^ ? 

2 §y ni3=a-aos as sow. 

*J5, Hia||ti|S0|t-(. &o| a^e|^ Biq-SlH^i^H ^SE^I^KTFT LDC)oil A i 
£Pr Six|y, Apiff TFT LCDolIt >-fo|=3+cH| ccfa| esak£SH|(contrast ratio)? r fflsfe =*fl 
?r SiSJcj-. o|EH*t- gxiis SHa*p! flsfl, S-a^eo) B?i^EMin|.£| (twisted nemaiic) ajSSAl^xj., °d 
ElEnite! (multi-domain) #^ ^ jfj| °J|§£A|±xW s9shiE|al Si*lel, o|a)fi <*b| 7 r x| 
fflfgfi-Mrfcxi-S-^ A|otzM os-ai- #sb^su|7^ xi^Ein ^&o! ^sfc s*i|# 5Hl3|7| fj-E 

g-AjoRg- fltfj 3E||e>£|fe chE SJ-^2j eifSSAl^xi-oi gS?||ft|-i|(in piane switching mode)e| S!f§ 

S.M±*m JAPAN DISPLAY 92 P547, SS^SI *7Hfi 7-36058, 81*^*1 *7«8 7-225538, ASIA DISPLAY 
95 P107§oi! JHI EJ-EI S Sm. 

£ 1€ alt^eJ SSfllgN °4§a^l±AH 4ENfe £go|ch s^oii uf^yj a^sj. g>oj, fl°H-c 

7f|0|BH«-id(1) Ej|0|E-iH||^(2)0| bH^£|CH SS|°W, &7[& ?t|0|SH||d(1)^ Ct|0|EiHH^j(2)S[ H*h 

S CH|- a^oj ^q-s^jx^e^Thin film Transisotr}7 r u|*|£|cH 5jch 4RI*f£i ^a-MO^Hfe n?Ha| ?l|o| 
EbH^(i)nfm?i£| cyo|6|n||^(2)o| n x m^RSj £ r Og^o(|^ d|o|e|a|4|(2W-»««WI S*S^ 
(15JBJ c||o|Etg=(ie)0| S^EIH Slcf. 3«R(15)S S*uHa{3)oti g^sln t||0|e-iS^(1 6)B TFT2[ BH 

#7| SI V0| W%RM±xWm S|^#5|£sL^ 2^0! 5*S^{15)3hc||0|E^^(i6) A| 

oioii 7i#si jeshf ass ssam s^sich «iss-^7h 7ieoi easwi sis*mi s^k 

oil u|5(| sj-Dfe eao| sysfciK oicHfi- BS§ aS-e r 7| *fsfi *)i°hg 3Jo| £ 2 Si £ 3 oil M^yi y W Ifoi, c||o| 

£ 2^ cjio|e|h|{J(2) 1 ±^s^(e), caotMa^(7). t.i!o|Eis^(i6}§ s^sa aa^i^*i 

SA|^7;h2.| EfdHOfcK u^htH bfsf ^o|, 7|fif(10) ^lofl^ ?I|0|SS^(5) a' 5*3^(15)o| 

al2, 3 A OH TIIOISSS^OJO! si#£|cH flch 7||0| M§^a|{20) flo||fe x« y ^{channel layer)£i 
(9)o| S-gE|cH SlS.Dl, n 91^1 £a!S^S(ohmic contact layer)£j n 

+ §(19)o| S^sioj JJcf. n 

+ § (19)21- 7)|o|sS^^(20) ?|£>l(^ ITO(indutm tim tin oxidem "SS §^2£ o|^cH2 cl|o|eiU(ltJ(2), 
rt^a^-(6), Ha|°jg^(7) Li|0|E|g^(16)0| S^Ejoi SiHn^ n m\ aS2t(2l)0| 5j§£]0^ Sicf. 

6h7itt?zai sa^^ii aisaEA|^c|<Hi*itciioiE(a^(i6ms#a^(i5)oi ^aenTosoi^oi»i 

£17| BflSoil, S|«haje! SS7flS*j ^SiAlixKX! afsH n^o\ c«s ^gcf. aB)L+, atf^aa ITOfe AI0| 
—\ Cro]| ajM *i*j-o| 3.?\ ^o\\ #7|fl IT0# cf[o|&jHHi!(2)°S Af^fe g^- aS^l^o| ^7|7il S 

cK c-i^oj, iTOSfn 

+ g(ig)£| S^a| ?|!^xilh{boundary resistance^! EHEt*l 37j tfli^oll, ^ Softswitching element)eJ TFT 

ffiSh, £ 3<H| ujEHH ufSf ^Oi t1|o|NaHid(2), OOS^(6), =a(£ia^(7)# GrS q|o|Eia^(16)Sl« 
¥Sfl ITO^ §^o||fe E)|c!Nn!ia(2)s| *IS«4£ KjI ±iS^(6)2t SEti£ja^(7)a| n + S(l9)s^i 

^sa^H-as^is. susi »y owsf n^s. ®&s\xi&, cm ito^ ^ c+e s^oti aisn «^«iow spi tm 
soil, Ai23Soi ^aafl^u, #1 3«sbi*oi 57m-fe- emaoi aacf. 



a ^7|£t flflB*p| flfi 7j£S, C||0|B1S^* S-S^^S:?. d| 0 1 e&J uM -fid , ±^S^, H 
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^ioi] s^if££*ti H\s.^oi ?>a«is ns^i^ aias-M^ s«5E^siw sfissfc aoicf. 
m§ »^«t-7i «i «h, * uraoi n« «s*#*i °^s.m±^ mm §«ss una 

s\0\ n±^.w «Ht^ ?i|o|BuHti Si ci|o|E-jii^3h, ^lOlSaji-ijsl- cHio[ Ei^H-iil^l IQ*r£M u|| 

*|g a^o| Bfo|e ? Hxj^Ei£l- i ApjSJ. Sfcfcg^ojj ^CH£ S^fSj g^JJl, &7j*} *||1 SS«r7il 

e§oiPf?|o|! ggg gh£*IS^, #7|«f «jE*ii§ *N £^£S!j§*r, ^7|»aB<S«!S 

SUgs-f g^ofe EJ»|£K &7\-& 7|# SWI »|0| Eggef, n 

2 i=aj|°J3^ a 9|0|^S^# 9#*Hr EPflaf, Si n + £« t>IIS®^ *|U8 Si £Sj 



ojoj-, ESS S-^&Wi ^ ^goli ri|-S SS^IU^ s|SfiA|^x|. ^ n x-ii^hi.^ o ^ Ml ~\ g<g#c^ 

E4 - M WgS | gS^HHAi OJ| S2 A|^2| Ji||safa*U^M|feSgO|Cf. ^A1 ( £ 4 (aW LfEHJ ti^^O[, 

7|ff(110) *|o|| Cf, Mo, Ti, A! SEfe Af &g S^f ^BlS {sputtering)^ (HI aisH sjgtt * oiiS°f 

7i|o|sniAj( E DiHA|s|.7| ?1|oi^£R(i05) Si S#S=(115)# S^tf ^, SiOxi-4 SiNx£|- 

b|SSA|a|s{ a -si), n 

+ a-Si# CVD(chemical vapor deposition) 2|«H 7i|oi sa^a|(i20), tt£*«*{109) Si n + 

S(119}# S^ficf. n+ a-SiS cHii BJrE*IS(l09)o|| PH3# ol^£^!{ion doping) 

m n 

+ t(t19)# S^^fe SB 7H**W. 

a^,£4{b)oll ^ErtiJ uhSf S0|, n + § (11 9)0)1 sHo|xH0aser)*s4*r«^7|an + fi(119)#oiy8 
(anneallna)acf. °l oiyS<H! £|«H, n 

+ §{1 19)0| cHSS n + §£S aS*Kcry8tallization)s|fec||. ON ^Afa^ b||o|x]s| seajoIIMkI* 200mj/cm 2 oj 
«W n + g(19) *ePH 3 7F ESS &¥£l WE*I*EK)| SSS^ES ©cf. 

a ^ £4(c)oil L^!-tH S0|, IT03) i>g ^SS^af Cr, Ta ; Ai, Alt^^ lf!>94f ^B|a|SttB 

S(t36)€ th °^E(mask)o)| £(SH £K5|tt°ll o(S^cH E 4(d)o{S ^^r L J «W i>& S^fl ITOS olf- 
CH5J fl|lcflo|B|HBAl(l02a)3ir*^SS^£S o|^oiS «l2c||o|NHHtl(l02b), ^l1i^S^{106a) Si sil2±iS 
3(106b) 3H|1=B|lS!a^(i07a) 3! 3H|2 = N2Ja^(107b). sihc||o|^S=(116a) Si ^2C||0|B|S^(ii6b)o| a 
ch oIojA^, ^7|fic|[o|E|u||ti(1Q2a, 102b), ±:iS^(l06a, 106b), HSil£i S^(107a, 107b) Si d|o|6| 
(116a, 116b)^a r i.3S MSmi ^E*IIS(109)3r n 

H "S(119)#c>1|U^o^ sny§(l09) Si £5i^-S(119)# 
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0|OHAH , £ 4(em 4sht9 bhsnrol, SiOxq SiNx ^§sp oi|S*KH fi£aKl2D# ggfi Shtge*£| 
fll2a!0|&|5g^(ii6b)# oj|S*KH Jfaasi|iq|o!eiS=(ii6a)e># fet^ fcfecj. ttBWel ^S5 A i 
±xfoj|A^as^(121)o| 7|e(no) S*l|oil a*W *j§afoi sick zi&ji-K ^#S^(115a)2t q|o|E-|*!^ 
(116b) flat aaat(l2l)o| &£R(115,116) 4o|oM ?||n||A|Bj(capacitor)£ ntftofl, sUSSdl °j7j-s| 

tiST^f efS|-s|cH ai|§£*h3| SjS^SS xjsKiach nfBW, & ^°)|A-|fe £ 4(eM ^eh-j *W Sol, Q 
±%*s\ fiS9t(i2i)# £H1S*P! meofl, aiSft^si ff^gcK 

Aj. ? j*[ ggo)| o|«|| xhi^sj m gfgaj SS7)|«^ 9!|§SA|ix|-t E 4(e)°1! "-^tl uj-af g-o[, n + S(119)o| 
S a-SiS£ £|oi %U, n + S(119)^ ^ER^f HNI^S^Ol *S3^S(106a, 107a)3| 

*TSe^*(106b. 107b)°M «g£lcH XPI fl^oii, ^7|»n + a-Si*(119)^ ITOg(107a)o| g*«MI £|cH 

Si7| utf^oil ajexi^oi ^^ol tfxiecf. 



S>^MII tttf OMSK n+S0| crag a-Si°S oi^o|xj Siacf mi o [ E-t an >d , SJ E5l|£ig^oj x\&o\ £ 

+ #j4 ^i/H5lielS^ a|o|°: 3fl3*|§oi! a|»t- gA-flef oj|o|&f an Ajoj *jg-g7KH| a|# 4!2:*tS2| S^l* *H3t!- 
4* 9in get. 



7j£hBf ;Aj.7| 7|eoit §S£S BHg£|Ol SktS^* S^ir ^=r?H£i 7i|0|Ea||d §y DitO|EiUitAj2R>l|0! 

jif & 7 j 7||o|Bg^ flo|| £4§£! 7Ho! = *°4am, a^] ?l|o|Sgoie| flc^l S-gS gJ-ESIISaf, #7[ SiEfllS W 

^chs % EaflEia^ss^sKH 4f7|fi7|o|£H|4iJif qo|^H|*!2| H^Soil «II*IS ^=^7Hs| ^ 

e?H^|^fiK4^l *^a^ofl s^ois s^taj xiUS^Bk^i ^ng^^SS^! ^HQS 

XL 

xij 1 tW| aioi-M. ^7[S ITOOndlum tin oxide)2i 3i# ^SS^ ^te HS^aW aOa*l±*h 

All 1 S-o|| Si&jA-| _ a(. 7 |^ g = g=^o| Al, Cr, Ta,Ai tj-^S.S. 0|f-OjS aJ5£.S¥N Aj^|£|fe 3c g ^§2S 

xii 5 «o« ilo\A-\ r £sato| ^Bt-gj^li^sj *|o)| g£g g o = g£S °^§SA|±aK 

aw 

7ie# Aiigsfe c^|aK7!=^|oi! ?i|o!eti(jAj i 7)10159^ SU E.^iaH^7|tK7|eflo| 7)1 
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CH2 iiSg, H5t|£JS^ 5! DONERS «4)*hfe EM^I^m 5) n + §# oflgsKH Si 2. 



a^?lt* tfit«l«oS n + o|£# EWIS ol^oisj e+tIS 3J# ^§°I ®fe g^ig^ qgg 

A|±*MI5#B. 



*H 7 Soil SiO)*i, ?j|0!SSaat, n + S# 8g*fe EWI-?l|o|SSti«t. n + SS- 



^! 7 Soil «oW, n +g S EMW n + §°« No|x|# aiA^fe £f*fe §3H£ 

sit saaigw ^§sA|^xf xii=E^a. 

SW1 

xil 7 Soil Jlo\M, ^<g*j=jty #f-g*RS ^gsfc e^l^l- ITOdndium tinoxide)S oj^-OiS f-SS^ Cr, 
Al, Ta, Al 0|^.0iS *¥Sg^€ g*a|S»Hs EM* 5!# sfe «g?||SH Sjg 

S^S12 

*fi 7 Soil SiOjAi, fg^^ fl-?S3^ol 1A|S| g§oj[ £is« o||&i£jfe 2^ *ffc 83*gf*l 

a|SSA|±^fl2a^. 

S^S13 

xil 7 Soil Si&lAi, ^71^ g}£E*IIS 51 n + #oj HEH|£J3^ Si elloNS^* o(ias AfgsKH ofj.gsf 

S^S14 

3dl 7 Soil flow, Aj 7 ^ S£ *fe ^PK?ie S«|o|| g*{Aj a£Sf# sfgsfe tMISKS^S^si 



S?«9 
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